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(57)Abstract: 

PURPOSE: To provide a hot-melt bondable laminated 
film having excellent low- temperature bondability and 
excellent radiation resistance and suited for coating 
especially e.g. a wire for superconduction. 
CONSTITUTION: The film is made by laminating a 
bonding agent layer mainly consisting of a thermoplastic 
resin on a polyimide film. As the thermoplastic resin, 
especially a polyimide resin having a softening point of 
220°C or below and represented by the formula (wherein 
AM Ar2, Ar4 and Ar6 are each a bivalent organic group; 
Ar3 and Ar5 are each a tetravalent organic group; I, m 
and n are each 0 or a positive integer of 1 or greater; the 
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sum of I and m is 1 or greater; and t is a positive integer of 1 or greater) is used. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The thermal melting arrival nature laminated film for wire rod covering characterized by 
coming to carry out the laminating of a polyimide film and the welding agent layer which uses 
thermoplastics as a principal component. 

[Claim 2] said thermoplastics — softening temperature 220 degrees C or less — having — and the 
general-formula(l )-izing 1 — [Formula 1] 



(An organic radical divalent in Arl, Ar2, Ar4, and Ar6, Ar3, and Ar5 show a tetravalent organic radical 
among a formula.) Moreover, n is 1, m,0, or one or more positive integers, and the sum of 1 and m is one 
or more, and t expresses one or more positive integers. Thermal melting arrival laminated film for wire 
rod covering indicated to claim 1 characterized by being polyimide resin expressed. 
[Claim 3] said polyimide film — ** 2 ~ [Formula 2] 
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at least one or more sorts of acid 2 anhydrides come out of and expressed, and ** 3 — [Formula 3] 

H 2 N-<g>-0-<g>-NH2 > H2N-(g)-NH ? , H7N *^ NH? 

H?N NH 2 

CH 3 

H? Nng>-0 -<§>- C -@-0 ^©KNH? 

The thermal melting arrival laminated film for wire rod covering indicated to claim 1 or claim 2 
characterized by coming out and using at least one or more sorts of diamines expressed as a component. 

[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
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2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the thermal melting arrival laminated film for wire rod 
covering which fits covering of the wire rod for superconduction (superconduction) etc., is excellent in 
workability, flexibility, and an adhesive property in more detail about the thermal melting arrival 
laminated film for wire rod covering, and is excellent in radiation resistance especially. 
[0002] 

[Description of the Prior Art] The polyimide film is widely used as an ingredient of an electrical-and- 
electric-equipment application especially from the thing for which it has outstanding thermal resistance, 
low-temperature property, chemical resistance, electrical property, etc. However, since the polyimide 
used in the film configuration is generally insoluble and infusible, when using as cladding materials, 
such as a metal wire, it carries out the laminating of the resin layer which has thermal melting arrival 
nature to a polyimide film, and uses it for it. 

[0003] Moreover, construction of the accelerator made to generate the further high energy is progressing 
with progress of particle physics in recent years. In order to generate this high energy, a high current is 
energized, the magnet which can be made to generate a strong magnetic field is required, and the cases 
where the superconduction magnet which used the superconduction wire rod as a wire rod of that 
magnet is used are increasing in number recently. Although the oxide which uses copper as a principal 
component as an ingredient of this superconduction wire rod is used in many cases, if the adhesives of a 
heat-curing mold are used in case this superconduction wire rod is made to cover pre-insulation material, 
by applying heat, the rate of oxidation of a superconduction wire rod will change and that the property 
of a magnet gets worse will arise. Therefore, use of the adhesives hardened and pasted up at low 
temperature is indispensable to this application. 

[0004] Moreover, an accelerator accelerates elementary particles, such as a proton, a proton and an 
electron, and an electron, collision collapse is carried out, and although it is equipment which 
investigates the particle generated from there, a lot of radiations occur on the property. Therefore, the 
radiation resistance excellent in the pre-insulation material used for a superconduction magnet or 
adhesives is needed. 

[0005] Especially, what carried out the laminating of the thermosetting resin which used the epoxy resin 
as base resin was used for the polyimide film until now at covering of the wire rod for superconduction 
used under very low temperature. However, there was a problem of having needed an elevated 
temperature and long duration for stiffening an epoxy resin in this case, therefore causing degradation of 
a wire rod to it. Moreover, since it was expected that the dose to generate also increases as an epoxy 
resin does not show sufficient radiation resistance but an accelerator will moreover become large from 
now on, the adhesives which paste up at low temperature and are excellent in radiation resistance were 
called for. 

[0006] For solution of this problem, if the adhesives of a cold cure mold are used, degradation of a wire 
rod can be prevented, but since hardening in ordinary temperature also progresses comparatively quickly 
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in this case, the life (shelf life) in B stage of adhesives is short, and it cannot use for the application 
which circulates a commercial scene as a laminated film. 

[0007] To the above-mentioned present condition, on the occasion of covering of a wire rod, 
degradation of a wire rod was not caused but it waited for development of the thermal melting arrival 
nature laminated film for wire rod covering excellent in flexibility, an adhesive property, etc. from the 
above point. 
[0008] 

[Means for Solving the Problem] this invention persons found out the thermal melting arrival nature 
laminated film for wire rod covering concerning this invention, as a result of repeating research 
wholeheartedly, in order to solve the above-mentioned technical problem. 

[0009] The place made into the summary of the thermal melting arrival nature laminated film for wire 
rod covering concerning this invention is to come to carry out the laminating of a polyimide film and the 
welding material layer which uses thermoplastics as a principal component. 

[0010] moreover, the thermal melting arrival nature laminated film for wire rod covering of this this 
invention — setting — said thermoplastics — softening temperature 220 degrees C or less — having — and 
the general-formulafl )-izing 4 — [Formula 4] 

9 o 

C-O-Ari-O-C^, x,^ rr 




u u 

,00? 9 



0 

0 0 




-fN Ars^-Ars^- n ) 

r\ r\ It 



0 0 
l,m,n>0 Urn^1 

(An organic radical divalent in Arl, Ar2, Ar4, and Ar6, Ar3, and Ar5 show a tetravalent organic radical 
among a formula.) Moreover, n is 1, m,0, or one or more positive integers, and the sum of 1 and m is one 
or more, and t expresses one or more positive integers. It is in being polyimide resin expressed. 
[001 1] furthermore, said polyimide film — ** 5 — [Formula 5] 
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at least one or more sorts of acid 2 anhydrides come out of and expressed, and ** 6 — [Formula 6] 

H2N-©-0-©-NH2,H2N-^-NH ?t H7N ^^ NH? 
H 2 N. NHb 9 

Chb 

H ? NHg>-0 -<_>- C -@-0 -<_>-NH ? 

d:H3 

It is in coming out and using at least one or more sorts of diamines expressed as a component. 
[0012] 

[Function] The laminating of a polyimide film especially a predetermined polyimide film, and the 
welding agent layer to which the welding agent layer, especially softening temperature which use 
thermoplastics as a principal component use thermoplastics 220 degrees C or less as a principal 
component is carried out, and the thermal melting arrival nature laminated film for wire rod covering 
concerning this invention is constituted. Therefore, after ****ing a welding agent layer inside, for 
example, twisting this laminated film around a wire rod etc., it is heated at the temperature exceeding the 
softening temperature of a welding agent layer. With heating at the temperature exceeding softening 
temperature, the welding agent layer of the thermal melting arrival nature laminated film for wire rod 
covering is dissolved, and is joined to a wire rod. In that case, it is the temperature exceeding softening 
temperature 220 degrees C or less, and whenever [ stoving temperature ] is seldom influenced by 
heating, and a wire rod etc. is not degraded in it. Thus, it has flexibility and an adhesive property 
excellent in the polyimide film which has thermal resistance, a low-temperature property, chemical 
resistance, and an electrical property excellent in the thermal melting arrival nature laminated film for 
wire rod covering concerning this invention, and by carrying out the laminating of the welding agent 
layer which can be welded at low temperature, it constitutes so that it may have the synthetically 
excellent property, and especially this is suitable for covering of the wire rod for superconduction etc. 
[0013] 

[Example] Next, the example of the wire rod covering thermal melting arrival nature laminated film 
concerning this invention is explained with the manufacture approach. 

[0014] The laminating of a polyimide film and the welding agent layer which uses thermoplastics as a 
principal component is carried out, and the thermal melting arrival nature laminated film for wire rod 
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covering concerning this invention is constituted. Among these, the predetermined polyimide resin 
whose softening temperature is 220 degrees C or less is more desirable, and thermoplastics is used. 
Then, the manufacture approach of the predetermined polyimide resin which is thermoplastics is 



[0015] First, it sets in inert gas ambient atmospheres, such as an argon and nitrogen, and is a general 
formula (2). 
H2 N-Ar7 -NH2 (2) 

(Ar7 shows a divalent organic radical among a formula.) The diamine expressed is dissolved or diffused 
in an organic solvent, this solution ~ the general-formula(3 )-izing 7 — [Formula 7] 



(— Ar8 shows a divalent organic radical among a formula. ) — ester acid 2 anhydride expressed — or this 
ester acid 2 anhydride and the general-formula(4 )-izing 8 — [Formula 8] 



(Ar9 shows a tetravalent organic radical among a formula.) It can add in the form of a solution where 
mixture with at least one sort of organic tetracarboxylic dianhydride expressed was dissolved in the 
solid-state or the organic solvent, and the polyamide acid solution which is the precursor of polyimide 
can be obtained. 

[0016] or other manufacture approaches of a polyamide acid solution — the inside of inert gas ambient 
atmospheres, such as an argon and nitrogen, — setting — the general-formula(5 )-izing 9 — [Formula 9] 



(-- ArlO shows a divalent organic radical among a formula.) — only the ester diamine expressed 
dissolves or diffuses mixture with at least one sort of diamines expressed with this ester diamine and the 
above-mentioned general formula (2) in an organic solvent. Only ester acid 2 anhydride expressed with 
the above-mentioned general formula (3) by this solution can add the mixture of at least one sort of 
organic tetracarboxylic dianhydride expressed with the above-mentioned general formula (4), or these 
ester acid 2 anhydride and organic tetracarboxylic dianhydride in the form of the solution by the solid- 
state or the organic solvent, and the polyamide acid solution which is the precursor of polyimide can be 
obtained. 

[0017] Only at least one sort of organic tetracarboxylic dianhydride expressed with ester acid 2 
anhydride or the above-mentioned general formula (4) first expressed with the above-mentioned general 
formula (3) contrary to the above in this reaction Or the solution of the mixture of these ester acid 2 
anhydrides and organic tetracarboxylic dianhydride is produced. Only the ester diamine expressed with 
the diamine or the above-mentioned general formula (5) expressed with the above-mentioned general 
formula (2) in this solution Or the solution or slurry by the solid-state or organic solvent of mixture with 
at least one sort of diamines expressed with this ester diamine and general formula (2) may be added. 
[001 8] -10-50-degree C -5 degrees C - 20 degrees C are still more preferably suitable for the reaction 
temperature at this time. Moreover, reaction time is 30 minutes - 6 hours, this reaction — the general- 
formula(l )-izing 10 — [Formula 10] 
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(An organic radical divalent in Arl, Ar2, Ar4, and Ar6, Ar3, and Ar5 show a tetravalent organic radical 
among a formula.) Moreover, n is 1, m,0, or one or more positive integers, and the sum of 1 and m is one 
or more, and t expresses one or more positive integers. The polyamide acid polymer which is a precursor 
of the polyimide resin which is the principal component of the welding agent layer with which it is 
expressed is generated. 

[0019] Here, as an organic solvent used for the generation reaction of this polyamide acid polymer 
solution, acetamide system solvents, such as fprmamide system solvents [, such as sulfoxide system 
solvents /, such as dimethyl sulfoxide and diethyl sulfoxide, /, N.N-dimethylformamide, N, and N- 
di ethyl formamide, ], N,N-dimethyl acetamide, N, and N-diethyl acetamide, etc. can be mentioned, for 
example. These can also be used as independent, two sorts, or three sorts or more of mixed solvents. 
Furthermore, it can also use with these polar solvents as a mixed solvent with the non-solvent of 
polyamide acids, such as an acetone, a methanol, ethanol, isopropanol, and benzene methyl cellosolve. 
[0020] Next, what is necessary is just to use the approach of carrying out a dehydration ring closure 
(imide-izing) thermally and/or chemically, in order to obtain polyimide resin from the polyamide acid 
polymer solution which is the precursor of polyimide resin. 

[0021] How to carry out the dehydration ring closure of the polyamide acid polymer solution is 
explained concretely, first — the approach of carrying out a dehydration ring closure thermally — the 
solution of the above-mentioned polyamide acid polymer — a base material top, such as organic films, 
such as a support plate and PET, a drum, or an endless belt, — flow casting — moreover — ** — after 
applying and forming in the shape of film, it is made to dry and the film which has free-standing is 
obtained. It is desirable to perform this desiccation for about 5-90 minutes at the temperature of 1 00 
degrees C or less. Subsequently, heat this further, and it is made to dry, and imide-izes, and the 
polyimide film which consists of polyimide resin of this invention is obtained. Whenever [ stoving 
temperature / at the time of making it imide-ize ] has the desirable temperature of the range of 100-350 
degrees C, and its 150-300 degrees C are especially desirable. Although there is no limit in the 
programming rate in the case of heating, it is desirable to heat gradually and to make it a maximum 
temperature turn into the above-mentioned temperature. Although it changes with the thickness and the 
maximum temperatures of a film, after heating time generally reaches a maximum temperature, its range 
for 10 seconds - 30 minutes is desirable. In case the film which has free-standing is heated, since a 
polyimide polymer with a small coefficient of linear expansion will be obtained if it tears off from a 
base material and an edge is fixed and heated in the condition, it is desirable. 
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[0022] Moreover, by the approach of carrying out a dehydration ring closure chemically, the 
dehydrating agent beyond a stoichiometry and the tertiary amine of the amount of catalysts are added to 
the solution of the above-mentioned polyarnide acid polymer, and if it processes by the same approach 
as the case where it dehydrates thermally, desired polyimide adhesives will be obtained. 
[0023] When how to imide-ize thermally is compared with the approach of imide-izing chemically, the 
mechanical strength of the polyimide with which the direction of the chemical approach was obtained is 
large, and there is an advantage to which coefficient of linear expansion becomes small. In addition, it is 
also possible to use together the approach of imide-izing thermally and the approach of imide-izing on a 
chemistry target. The polyimide resin expressed with the above-mentioned general formula (1) by such 
approach can be obtained. By carrying out thermocompression bonding of this polyimide resin to 
insulating organic films, such as a polyimide film which consists of the polyimide resin of other classes, 
the thermal melting arrival nature laminated film for wire rod covering equipped with the target 
insulation is obtained. Moreover, the above-mentioned polyarnide acid polymer may be cast on 
insulating materials, such as a direct polyimide film, instead of a base material, and may be imide-ized, 
and the thermal melting arrival nature laminated film for wire rod covering made into the purpose may 
be obtained. 

[0024] by the way, Ar8 which are the inside of this general formula (3), and a divalent organic radical as 
ester acid 2 anhydride expressed with the above-mentioned general formula (3) used for this invention 
although ester acid 2 anhydride of all structures is usable if a radical is illustrated concretely — ** 11 — 
[Formula 11] 

R, 

— <CH 2 V" -H?C-C-CH ? - 
n= 2-9 , R ? 



CH3 Ri,R2«H,CH 3 , 

-^c^, CH2CH3 ' Ph 

Chh 

Chb Chb 
Chb Chb 



******** — things are made. 

[0025] Moreover, as organic tetracarboxylic dianhydride expressed with the above-mentioned general 
formula (4) used for this invention, the organic tetracarboxylic dianhydride of all structures is usable. 
Ar9 in a general formula (4) the organic radical of tetravalence [ radical ] — it is — this Ar9 if a radical is 
illustrated concretely — ** 12 — [Formula 12] 
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CF 3 



CHs 



******** — things are made. It is independent, or two or more sorts of these organic tetracarboxylic 
dianhydride may be combined, and it may be used. 

[0026] Furthermore, as ester diamine expressed with the above-mentioned general formula (5) used for 
this invention, the ester diamine of all structures is usable, if ten Ar(s) in this general formula (5) are 
divalent organic radicals and ten Ar(s) are illustrated concretely — ** 13 — [Formula 13] 

Ri 

-<ch 2 )f- -h?c-c-ch ? - 

n=2~9 , r ? 

r u 3 Ri,Ri-H,CH 3 , 

CH2 CH 3 ,Ph 

CHs CH3 
CHs CH3 



******** ~ things are made. 

[0027] Ar7 [ moreover, ] in the diamine compound expressed with the above-mentioned general formula 
(2) ** 14 which is specifically a divalent aromatic series radical although all things are usable if it is 
essentially a divalent organic radical — [Formula 14] 
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CH 3 
CH3 

-<g>- o -<g>-so7 -<g>- o 

^0-^S0H§>-0-<g> 
CH 3 

-<g^O -CH 2 ~ C -CH 2 - O -<§)- 
Chb 

hbC Chb 
C2H5 C?Hs 

** can be mentioned. 

[0028] Next, although n is the several 1. repeat of the block unit in the polyimide resin expressed with a 
general formula (1), m andO, or one or more positive integers and the sum of 1 and m should just be one 
or more, as for especially each of several 1. repeats, and m and n, 15 or less are desirable. When a several 
n repeat exceeds the 15 times to a several 1. repeat and the sum of m, a copolymerization ratio is because 
a bias and the effectiveness of carrying out a polymerization become small, and it is because it is 
specifically hard coming to accept a low-temperature adhesive property. Moreover, although the unit 
from which the value of 1, m, and n differs may exist in polymer 1 molecule, it is desirable that the value 
of 1, m, and n is especially fixed. 

[0029] Moreover, although especially the molecular weight of this polyimide resin is not regulated, in 
order to maintain the reinforcement of the polyimide resin generated that the several t repeats of the 
block in the polyimide resin expressed with a general formula (1) should just be one or more positive 
integers, it is desirable that number average molecular weight is 10,000 or more. 
[0030] By the way, the molecular weight of a polyimide polymer is difficult direct measurement in 
many cases. When such, measurement by guess is made by the indirect approach. For example, when a 
polyimide polymer is compounded from a polyamide acid, let the value equivalent to the molecular 
weight of a polyamide acid be the molecular weight of polyimide. 

[003 1] The polyimide resin which is used for this invention and which was obtained the account of a top 
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combines and has the outstanding low-temperature adhesive property and radiation resistance. That is, 
this polyimide resin can be directly pasted up on a polyimide film etc. by having a clear glass transition 
point from 100 to 220 degrees C with the presentation, and laminating at the temperature near the glass 
transition point. Moreover, it is checked that the obtained polyimide resin shows the property which was 
excellent in radiation resistance. Therefore, pre-insulation material can be covered to a superconduction 
wire rod by using the polyimide resin which has the acquired adhesive property, without spoiling the 
property of a superconduction wire rod. 

[0032] Here, as thermoplastics used for this invention, it is desirable independent or to use polyimide 
resin for various things, such as polyimide system resin, such as polyimide resin which has the above- 
mentioned adhesive property, polyamide system resin, polyester system resin, polyethylene system 
resin, butyral system resin, polyurethane system resin, and polyether imide system resin, from property 
balance, although more than one can be mixed and it can use. It is desirable in these that softening 
temperature is polyimide resin 220 degrees C or less especially more preferably 250 degrees C or less. 
Moreover, when the thermal melting arrival nature laminated film for wire rod covering concerning this 
invention is used for welding with a superconduction wire rod, it is desirable [ thermoplastics ] that the 
softening temperature is about 145 degrees C or less in order not to degrade a superconduction wire rod. 
[0033] Moreover, although it is indispensable to make it into a principal component including the 
above-mentioned thermoplastics as for the welding agent layer in this invention, the inorganic filler etc. 
may contain other matter in addition to this. 

[0034] Preferably, 1 micrometer - 50 micrometers of welding agent layers of this invention are formed 
so that it may have the thickness of 5 micrometers - 20 micrometers. When the thickness of this welding 
agent layer is thicker than this, there is a problem on the property of it becoming impossible there to be 
not only a problem on processing, but for that a welding agent layer overflows the edge of a polyimide 
film on the occasion of welding etc. to employ efficiently the property which was excellent in the 
polyimide film enough. Moreover, if the thickness is thinner than this, sufficient adhesive strength 
cannot be obtained. 

[0035] On the other hand, the polyimide film used for this invention fabricates the polyamide acid 
obtained by the polymerization reaction of components, such as for example, pyromellitic acid 2 
anhydride, biphenyl tetracarboxylic dianhydride, and benzophenone tetracarboxylic dianhydride, 
including various acid anhydrides, and components including various diamines, such as diamino 
diphenyl ether, a p phenylenediamine, and a bis(amino phenoxyphenyl) propane, in the solution 
condition in the shape of a film, and is obtained by carrying out the dehydration ring closure of this. 
[0036] Moreover, semi- imide ingredients, such as polyamidoimide and polyether imide, can also be 
used, and the polyimide film in this invention is a concept containing the film which consists of these, 
furthermore it is polyimide — desirable — especially — a polyimide film — ** 15 — [Formula 15] 

O ? 0 
it n 

' O O ' 




at least one or more sorts of acid 2 anhydrides come out of and expressed, and ** 16 — [Formula 16] 



CH 3 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 12/26/2007 



JP,06-234959,A [DETAILED DESCRIPTION] 



Page 10 of 12 



H 2 N-<g>-0 ^g>-NH2, H 2 Nh^NH ? t 




O 

II 



NH 2 



CH 3 

H? NHg^O C -<§>-0 -<__>NH ? 



It is desirable to come out and to use at least one or more sorts of diamines expressed as a component. 
[0037] Although the thickness of a polyimide film can use an about 5-150-micrometer thing, practical, 
about 10-125 micrometers is especially desirable, and when used for covering of a wire rod, about 10-75 
micrometers is more desirable. Creation of a layered product not only becomes difficult, but a laminated 
film will become easy to be beaten by the use process if the thickness of a polyimide film is thinner than 
this. Moreover, when thicker than this, volume attachment by the wire rod becomes difficulty. 
[0038] The thermal melting arrival nature laminated film for wire rod covering concerning this invention 
has the following approach in obtaining the thermal melting arrival nature laminated film for wire rod 
covering of this laminated structure, although the laminating of a polyimide film and the welding agent 
layer which uses thermoplastics as a principal component is carried out and it is constituted. That is, this 
thermal melting arrival layer applies the thermoplastics dissolved in the solvent on a polyimide film, and 
is formed by drying. 

[0039] In this formation approach, when predetermined thickness is made to apply and dry the 
thermoplastics dissolved in the solvent, it is set up so that it may become the thickness of the above- 
mentioned welding agent layer. For example, the polyamide acid solution which is the precursor of the 
polyimide resin which has an adhesive property is cast on a polyimide film, and can be made to be able 
to imide-ize, and the thermal melting arrival nature laminated film for wire rod covering can be 
obtained. Moreover, the formation approach of other welding agent layers is acquired also by laminating 
the thermal melting arrival nature resin film once film-ized on the base material in a polyimide film. 
After more specifically carrying out thermocompression bonding of a polyimide film, the polyimide 
resin which has the adhesive property formed in the shape of a film, and the releasing paper in piles, a 
releasing paper can be removed and the thermal melting arrival nature laminated film for wire rod 
covering can be obtained. 

[0040] Moreover, the thermal melting arrival nature laminated film for wire rod covering concerning 
obtained this invention is rolled round as it is, or arranges films, such as polyethylene terephthalate, 
polypropylene, and polyethylene, in the welding agent layer side of the thermal melting arrival nature 
laminated film for wire rod covering as a spacer, and is rolled round. Suitably, the thermal melting 
arrival nature laminated film for wire rod covering is formed in predetermined width of face, and 
covering of a wire rod is presented with it. 

[0041] Covering to the wire rod of the thermal melting arrival nature laminated film for wire rod 
covering is usually performed as follows. For example, as shown in drawing 1 , after twisting the 
thermal melting arrival nature laminated film 1 0 for wire rod covering of constant width in the shape of 
a spiral so that the both ends of a laminated film 10 may overlap the periphery of a wire rod 12, it heats 
to predetermined temperature, the welding agent layer 14 is dissolved, and thermal melting arrival of the 
polyimide film 16 is carried out to a wire rod 12. Moreover, as shown in drawing 2 , the both ends of the 
thermal melting arrival nature laminated film 1 0 for wire rod covering touch, and twisting so that it may 
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not overlap is also possible. Furthermore, as shown in draw ing 3 , the width of face of the thermal 
melting arrival nature laminated film 10 for wire rod covering is formed for a long time a little rather 
than the periphery of a wire rod 12, and the thermal melting arrival nature laminated film 10 for wire rod 
covering may be twisted along with a wire rod 12. It is most desirable to twist the thermal melting 
arrival nature laminated film 10 for wire rod covering around a wire rod 12 by the approach shown in 
drawing 1 by any [ these ] approach although it is good. 

[0042] Moreover, the wire rod with which the thermal melting arrival nature laminated film for wire rod 
covering concerning this invention is covered may be a wire rod for superconduction, or may be a wire 
rod of arbitration including copper wire. In addition, this invention can be carried out in the mode which 
added the amelioration which becomes various within limits which do not deviate from the meaning 
based on this contractor's knowledge, correction, and deformation. 

[0043] Although an example explains this invention more concretely below, this invention is not limited 
to the range of an example. 

[0044] Example l.Og [ of ethylene glycol screw trimellitic acid 2 anhydrides ] (henceforth TMEG) and 
dimethylformamide (henceforth DMF) 10. Og was taken to the 150ml measuring flask, and it stirred 
using the stirrer, and fully melted. On the other hand, 2 and 2-bis(4-amino benzyloxyphenyl) propane 
(henceforth BABPP) 22. 7g and DMF68.1g were put into the 500ml three necked flask equipped with the 
agitator, and it stirred, carrying out the nitrogen purge of the ambient atmosphere in a flask, and fully 
melted. Next, TMEG19.0g was extracted in the 100ml eggplant flask, and it added by the shape of a 
solid-state in the BABPP solution. Furthermore, TMEG which carries out residual adhesion was passed 
into the three necked flask by 21.5g DMF on the wall surface in this 100ml eggplant flask. After leaving 
it, stirring for about 1 hour, the TMEG solution in a 50 above-mentionedml measuring flask was 
gradually thrown in in the three necked flask, observing the viscosity of the solution in a three necked 
flask. After reaching the maximum viscosity, the injection of a TMEG solution was ended, and it was 
left, stirring for 1 hour, and the polyamide acid solution was obtained. 

[0045] Film production was performed as follows. First, isoquinoline 2.0g and 20. Og of acetic 
anhydrides were taken to the 100ml measuring flask, and it stirred well. Next, this solution was added to 
the produced polyamide acid solution, and it stirred with for [ sufficient ] 2 minutes. The PET film was 
removed after having applied on the PET film after deaerating, and heating for 25 minutes at 80 degrees 
C. Then, carried out the temperature up continuously, and heat the film of the obtained polyamide acid 
for 10 minutes to 200 degrees C, it was made to imide-ize from 150 degrees C after a temperature up to 
them, and the polyimide resin of the shape of a film which has an adhesive property was obtained. 
[0046] Furthermore, laminating arrangement of a polyimide film (APIKARU (trademark), Kaneka Co., 
Ltd. make), the film of the polyimide resin which has the acquired adhesive property, and the releasing 
paper is carried out at order, and they are 1 50 degrees C and 2.2 cm/min. It was made to laminate at a 
rate and the thermal melting arrival nature laminated film for wire rod covering made into the purpose 
was obtained. After removing a releasing paper from this thermal melting arrival nature laminated film 
for wire rod covering furthermore, copper foil is arranged, and they are 150 degrees C and 2.2 cm/min. 
It laminated at the rate. 

[0047] About the obtained film, a glass transition point (degree C), the Peel reinforcement (kg/cm), and 
water absorption (%) were investigated. By TMA, a measuring method is [ glass transition point ] JIS 
about the Peel reinforcement. By K6481 (room temperature), ASTMD-570 investigated water 
absorption. The result was shown in Table 1 . Furthermore, the radiation-proof test by 5MGy exposure 
was performed using the electron ray of 2MeV. Consequently, there is no discoloration in an ingredient 
and degradation of an ingredient was not accepted, either. 
[Table 1] 
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[0048] Example Instead of 2BABPP, 1 and 3-bis(4-amino phenoxy)-2,2-dimethyl propane 13.3g was 
used, and also the laminated film was obtained like the example 1 . The property was investigated like 
[ laminated film / which was obtained ] the example 1 . The result was shown in Table 1 . Furthermore, as 
a result of performing the radiation-proof test by 5MGy exposure using the electron ray of 2MeV(s) like 
an example 1, there is no discoloration in an ingredient and degradation of an ingredient was not 
accepted, either. 

[0049] Instead of the polyimide resin which has the example thermoplasticity of a comparison (adhesive 
property), it was with the epoxy adhesive which consists of Epicoat 828 made from oil-ized Shell (brand 
name), and the laminated film was obtained like the example 1 . The property was investigated like 
[ laminated film / which was obtained ] the example 1 . The result was shown in Table 1 . Furthermore, 
the laminated film has been discolored in black as a result of performing the radiation-proof test by 
5MGy exposure using the electron ray of 2MeV(s) like an example 1 . 
[0050] 

[Effect of the Invention] As shown above, since the laminating of the polyimide film which is excellent 
in many properties, such as thermal resistance, a low-temperature property, chemical resistance, and an 
electrical property, and the welding agent layer which uses thermoplastics as a principal component is 
carried out and it is constituted, when covering this thermal melting arrival nature laminated film for 
wire rod covering to a wire rod, heating welding of the thermal melting arrival nature laminated film for 
wire rod covering concerning this invention can be carried out in the temperature requirement which 
does not degrade most properties of a wire rod. Therefore, a film can be covered, without spoiling the 
superconduction property, when the property of the wire rod covered with the thermal melting arrival 
nature laminated film for wire rod covering concerning this invention, for example, a wire rod, is a wire 
rod for superconduction. Moreover, since the thermal melting arrival nature laminated film for wire rod 
covering concerning this invention is constituted by the welding agent layer which uses thermoplastics 
as a principal component, a commercial scene can be circulated as a laminated film with which the 
laminating of the welding agent layer was carried out, the handling and workability become easy and 
productivity of the manufacturer who makes a wire rod cover improves. 

[0051] Moreover, the outstanding low-temperature adhesive property and radiation resistance are 
realizable by using the pre-insulation material which uses as a welding agent layer polyimide resin 
****** which has as thermoplastics the adhesive property expressed with a general formula (1). 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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